Background
HIV/AIDS continues to be a public health priority in sub-Saharan Africa, where an estimated 33 million people are infected with HIV. In Tanzania, approximately 6% of the adult population are infected with HIV (UNAIDS, 2009; United Republic of Tanzania Ministry of Health, 2009b) . The Government of Tanzania has scaled up voluntary counseling and testing (VCT) services in health facilities across the country (United Republic of Tanzania Ministry of Health, 2009a; United Republic of Tanzania National Bureau of Statistics, 2007) , but VCT uptake has remained low, with fewer than 30% of adults reporting ever receiving an HIV test (Tanzania Commission for AIDS, Zanzibar AIDS Commission, National Bureau of Statistics, Office of the Chief Government Statistician, & Macro International Inc., 2008; United Republic of Tanzania Ministry of Health, 2009b) . Innovative strategies for HIV testing are needed to increase uptake and link infected individuals to care, especially given recent evidence that early detection and treatment can help prevent the sexual transmission of HIV at a community level (Cohen, Shaw, McMichael, & Haynes, 2011; Smith, Powers, Kashuba, & Cohen, 2011) .
HIV testing for couples has been promoted as a strategy to improve testing rates and as a gateway to HIV prevention (Burton, Darbes, & Operario, 2010; Painter, 2001) . Couple's testing has the potential to improve use of HIV prevention interventions (Farquhar et al., 2004) and identify and treat discordant couples (Matovu, 2010) . However, significant challenges to uptake of couples testing have been documented in sub-Saharan Africa (Bateganya, Abdulwadud, & Kiene, 2010; UNAIDS, 2009; UNAIDS & WHO, 2005) , including Tanzania (Mbago, 2004; Tanzania Commission for AIDS, National Bureau of Statistics, & ORC Macro, 2005; United Republic of Tanzania Ministry of Health, 2009b) . Factors associated with reluctance to get tested as a couple include male dominance in decision-making and women's fear of negative outcomes, such as violence or divorce, in the event of a positive test result (Maman, Mbwambo, Hogan, Kilonzo, & Sweat, 2001; Mbago, 2004; United Republic of Tanzania Ministry of Health, 2009b; Wringe et al., 2008) .
The Tanzanian Government has identified door-to-door recruitment as a key strategy to promote universal HIV testing, providing an environment conducive to widespread offer of a homebased couples counseling and testing (HBCCT) intervention (United Republic of Tanzania Ministry of Health, 2009a; United Republic of Tanzania National Bureau of Statistics, 2007) . Extending home-based counseling and testing has the potential to reduce cost, logistical barriers and stigma, and enhance the linkage of infected persons to care and social support (Helleringer, Kohler, Frimpong, & Mkandawire, 2009; Mutale, Michelo, Jurgensen, & Fylkesnes, 2010) . Several studies have demonstrated the feasibility and cost-effectiveness of home-based counseling and testing (Bateganya et al., 2010; Ganguli, Bassett, Dong, & Walensky, 2009; Menzies et al., 2009) , and a recent randomized control trial found that home-based testing was associated with higher uptake and greater identification of HIV-infected persons than clinic-based testing (Lugada et al., 2010) . The potential of home-based interventions to encourage, promote, and provide HIV testing to couples has not yet been explored.
In order to address this gap, we conducted a formative qualitative study among key informants in two rural villages in Northern Tanzania to identify components, characteristics, and acceptability of an HBCCT intervention to improve HIV testing uptake and disclosure.
Methods

Setting
The study was conducted between September 2009 and January 2010 in two rural villages of the Kilimanjaro Region, Tanzania. Villages were selected based on their comparatively high HIV prevalence (4.3Á6% compared with an overall prevalence of 1.9% in Kilimanjaro region) (Ostermann et al., 2011; Tanzania Commission for AIDS et al., 2008) .
Participants
Purposive sampling (Singleton & Straits, 2005; Spencer, Ritchie, & O'Connor, 2003) was employed to select 91 participants. In-depth interviews were conducted with eight married men, eight married women, six HIV-positive individuals, four health care providers, two home-based care providers, and four VCT counselors. Focus group discussions (FGDs) included 18 married men, 17 married women, four village leaders, and 20 members of local health committees. The married men and women were recruited through local leaders; HIV-positive individuals were recruited during clinic appointments; health care providers were recruited at local public and private health facilities; and village leaders and members of the local health committees were recruited through local government structures.
Data collection
Semi-structured interviews and FGDs addressed attitudes towards HIV testing, perceived benefits, and barriers to VCT both in the home and for couples, and participants' willingness to be a part of such an intervention. Interviews and FGDs were facilitated by the first author [B.N.] and two female trained interviewers conversant in both Kiswahili and English. Interviews were conducted in private settings convenient to the respondents. Participants received reimbursement for their participation (approximately US$2.50). The study protocol received ethical clearance from Duke University, Tanzania's National Institute for Medical Research, and the Kilimanjaro Christian Medical College Research Ethics Committee.
Data management and analysis
All interviews and FGDs were conducted in Kiswahili (the official language of Tanzania), tape-recorded, transcribed verbatim, and translated into English by the first author [B.N.]. A framework approach (Singleton & Straits, 2005; Spencer et al., 2003) , combining the use of ATLAS.ti and manual techniques guided the identification of key themes used to develop the thematic framework, which was systematically applied to sort data (Singleton & Straits, 2005; Spencer et al., 2003) . Translated transcripts were coded by the first author, and an independent qualitative analyst verified the coded data. Discrepancies in coding were discussed among analysts and resolved. The texts were read repeatedly to identify major themes and each theme was broken down into concepts. Representative, verbatim quotes were selected to illustrate key findings.
Results
The sample demographics are summarized in Table 1 . Respondents had an overall positive view towards a home-based intervention to provide HIV counseling and testing for couples, though several concerns were raised. Themes that emerged related to perceived benefits and barriers, and lessons for the implementation of an HBCCT intervention.
Perceived benefits
A couples counseling and HIV testing intervention that was delivered in the home environment was seen to have considerable benefits. In addition to alleviating barriers of time and travel, participants felt that approaching couples in their homes would increase the perception of both the importance and normalcy of couples HIV testing. As one participant stated, ''If a couple is visited at home by a counselor, they will understand how serious and important HIV testing is'' (married man, 37 years old).
Respondents felt that getting tested in the home offered greater privacy and confidentiality than clinical settings because ''most couples would prefer not to be seen walking together to a public HIV testing center'' (married woman, 28 years old). This was particularly noted as a benefit for men, who were reluctant to be seen in the clinic for HIV testing. Women were eager to have an option for HIV testing that they felt their partner would participate in, as a way to share the burden and challenges of HIV testing.
Men will agree to test at home. We can talk to our husbands and they will agree to test for HIV at home. This is different from asking your husband to accompany you to go and test for HIV at the health facility. (married woman, 35 years old)
In addition to offering greater privacy, the home environment was also seen as a more conducive place to receive test results, react in a natural way, and discuss their results.
At the clinic, you see someone feeling so sad after receiving positive results. . .. some even cry and you know that the results are not good. At home, no one will see me crying. (FGD, married woman) Several respondents also mentioned the benefit of HBCCT for strengthening and deepening the marital relationship, because it provides an opportunity to reflect upon fundamental values and priorities in a relationship. Most health care providers felt strongly that the HBCCT intervention should emphasize getting tested as a couple as a sign of care and responsibility in marriage. A married man reflected a similar sentiment. I believe that home based couples HIV testing is an initial step in bringing couples closer and to increase trust among themselves. (married man, 55 years old)
Perceived barriers
Participants mentioned potential barriers that may hinder uptake of an HBCCT intervention. While many respondents talked about a home-based intervention offering privacy, others expressed concerns about the lack of privacy in the home setting. A village leader explained: ''You know with our small houses and extended families, [privacy] may be a problem in some households'' (female villager leader, 36 years old). There were also concerns about the confidentiality and anonymity of HIV test results, particularly if the counselor came from the same community as the couple.
Other concerns reflected general barriers to couples' HIV testing, not specific to a home-based intervention. In particular, respondents expressed fear of knowing their HIV status and having their status shared with their partner. This was especially the case among participants who considered themselves at high risk for contracting HIV because of their infidelity.
Most couples are not faithful and live by suspecting one another. This has created disharmony among couples, especially when a man is asked by his wife to go for HIV testing. So in most cases men tend to go alone for HIV testing and once he has received the result he will now agree to go with his wife. However, this will depend on the HIV test results. If the results are positive he will never disclose and will not agree to go for testing. (married man, 50 years old) Barriers to couples testing also included potential conflicts that may arise following a positive HIV test, particularly in unstable relationships marked by distrust. A married woman explained: ''The barrier is the partner's reaction to HIV positive results, that a person may be blamed or stigmatized or be discriminated, such as being beaten or divorced'' (FGD, married women). Some health care providers felt that the home environment may pose a risk to them in the event of a violent reaction. A female counselor talked about how some people who ''didn't want to accept the results'' of a positive HIV test have acted out against her in a clinic settings and threatened her. If this happened in the home environment, they felt there wouldn't be any recourse or protection. A male respondent echoed this in stating that some families who are ''violent by nature'' can be ''dangerous'' to counselors if they receive unexpected results. Finally, an important barrier mentioned to uptake of an HBCCT intervention was men's general reluctance to participate in HIV testing. Both men and women talked about HIV testing as a woman's domain, with men relying upon women's HIV test results as a proxy of their own status. Given existing power structures in relationships, it may ultimately be the man who will make the decision of whether or not to test as a couple. As a married man explained, ''We men have a final say''.
Lessons for implementation
Home-based couples counseling and testing (HBCCT) was regarded as an opportunity for early detection, early initiation of treatment and care, and introduction of risk reduction strategies. Respondents identified barriers and voiced strategies and approaches that would facilitate a successful intervention. First, respondents recognized the difficulties of finding couples at home together, and felt that it may be necessary to make multiple visits to the home, set an appointment time, and include options for weekend visits. Second, in the process of visiting couples' homes, they felt it was essential to build a relationship of confidence and trust between counselors and clients, in order to promote the decision for HIV testing. Part of building confidence and trust is ensuring that the process is done in private, without other family members present.
Third, the initial counseling regarding whether or not to test should go beyond an imperative to test, to actually describe the benefits of testing. During focus groups with village leaders, fear of testing was primarily due to lack of information on the benefits of HIV testing, as explained by this participant: Participants suggested that counselors should recognize that not all couples will be ready to undergo testing, and they should have the ability to assess couples' readiness to get their results and share them with each other.
Sharing of HIV test results among couples will depend on two things. First is the ability of a couple to accept the test results. Second is the ability of couples to understand the consequences of living with HIV and how to take care of the one who is HIV positive. After assessing the two issues then it is possible to agree to share the HIV test results. (female counselor, married, 48 years old)
Counselors felt it was important that all pieces of the counseling and testing procedure should be done as a couple and in the home environment. They felt that going through each step as a couple would increase the likelihood of disclosure and lead to better outcomes, such as HIV risk reduction. They felt that if the couple were asked to come to the clinic to collect the results, they would neither come nor accept the results as accurate. For couples who test positive for HIV, counselors felt strongly that they needed to have good post-test counseling ''to explore the implications of their test results on their relationship, marriage and sex life'' and proper referrals to care and treatment.
Finally, respondents felt that a broad intervention offering HBCCT should be accompanied by a community-based information campaign alerting and informing community members of the intervention, which might make them more willing to participate. Village leaders emphasized that they would like to be included in that campaign to promote HIV testing.
Discussion
The Government of Tanzania has recognized a doorto-door recruitment approach as a key strategy for universal HIV testing, providing an environment conducive to widespread offer of an HBCCT intervention (United Republic of Tanzania Ministry of Health, 2009a; United Republic of Tanzania National Bureau of Statistics, 2007) . Our findings indicate that such an intervention is likely to be acceptable among couples and service providers in Northern Tanzania, although concerns remain that might limit uptake.
The perceived benefits of HBCCT were primarily related to normalization of testing, improved access, increased privacy and confidentiality, and strengthening of the marital relationship. These factors make the intervention appealing and may increase uptake of HIV testing. However, barriers were mentioned that may mitigate this effect, including concerns about ensuring privacy in the home environment, fear of getting tested and sharing results with a partner, and men's reluctance to participate in couples testing. Most barriers were general to couples HIV testing, and may potentially be addressed through appropriate counseling in the home environment.
Respondents pointed to unequal gender relations as an important barrier to uptake of couples testing, but there were indications that HBCCT may offer opportunities to overcome this barrier. Men may be reluctant to get tested for several reasons, including a heightened sense of risk related to extramarital relationships and resultant fear of receiving a positive diagnosis, and embarrassment about being seen in the clinic seeking HIV testing. Women may be reluctant to get tested because of fear of negative outcomes such as divorce or violence. These gender-specific barriers have been identified in other settings in sub-Saharan Africa (Maman et al., , 2001 . Testing in the home can address men's reluctance to go to the clinic, and appropriate couples counseling can address women's fears of a positive diagnosis and help to mitigate partners' negative reactions after a positive diagnosis. Women were encouraged by the possibility of having another option for HIV testing that may involve their partner, and respondents talked about the potential for HBCCT to strengthen the marital relationship. The HBCCT approach may make a couple more ready to share their results and jointly act on the outcome to reduce HIV risk behaviors.
Similar to other studies on HIV testing, stigma was mentioned as a general barrier for VCT (Genberg et al., 2009; Maman et al., 2009; Ostermann et al., 2011) . Home testing allows couples to know their status without facing the stigma associated with facility-based HIV testing (Grabbe & Bunnell, 2010) . At the same time, the opportunity to test at home may increase the perception of HIV testing as important and normal, and may contribute to decreased HIV stigma. An HBCCT intervention should explicitly acknowledge and address stigma.
Lack of confidentiality was mentioned as another important barrier to VCT. Home counseling and testing was viewed by most participants as an opportunity to increase confidentiality, however, finding a convenient place where privacy can be secured may provide a challenge in some homes. The use of local lay counselors, suggested as a strategy to expand testing outreach and promote sustainability in resource-limited settings (Baiden et al., 2007; Ganguli et al., 2009; Ivers et al., 2010) , could result in concerns about confidentiality and may represent a barrier to uptake of HBCCT (April et al., 2009; Ganguli et al., 2009; UNAIDS, 2009 ). It may be more appropriate to use trained counselors from other geographical locations (Helleringer et al., 2009 ), though it is not clear that such measures are sufficient (Ostermann et al., 2011) .
Health care providers were enthusiastic about an HBCCT intervention, but hinted at logistical complications and time requirements related to multiple home visits. Providers also pointed to the lack of protection for counselors in the home environment, including fear of violence from clients who may be reluctant to accept a positive result. A study among VCT service providers in Kenya observed experiences of abuse against VCT service providers in a clinic setting (Hamilton et al., 2008) , which could be amplified in a home environment. The findings point to the need for adequate pre-test counseling to ensure couples' readiness to test and accept their results, and training for counselors to ensure their physical and emotional well-being. For couples who decline testing after counseling, communication skills and information specific to reduction of HIV risk behaviors should be provided.
This study has several limitations. First, as a formative study, the findings are preliminary and may not be applicable to other setting. Second, the study was limited to married or cohabiting couples, and no information was obtained from other family members who may influence HIV testing decisions. Lastly, study participants were purposively selected and may not be representative of other individuals or other settings.
Importantly, the study findings indicate that an effectively implemented HBCCT intervention that attends to specific barriers to couples VCT, including gender imbalances and the fear of knowing and sharing one's HIV status, has the potential to increase uptake of HIV testing, reduce community-level stigma, and increase HIV prevention behavior. Future research should include the development and pilot testing of locally appropriate HBCCT interventions with testing uptake as the primary outcome. Qualitative data collection and analysis should examine participants' perceptions of the testing model, and reasons for accepting or refusing testing, including the influence of other family members on testing decisions. Successful pilot studies should be followed by a community-level randomized control trial, with AIDS Care 417 associated cost effectiveness analyses, to determine the relative costs and benefits of HBCCT in comparison with other testing modalities.
